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(57) [Abstract] 

[Objective] It is superior in elastic recovery performance, 
it offers elastic yam where also and light resistance 
and chlorine resistance or other durability are superior. 
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[Constitution] Melting point which consists of aliphati 
c , diol of phthalic acid and C6 to I2rrainly 
with under or amorphous 50 °C, inherent viscosity 
terephthalic acid and inherent viscosity which consists 
of trimethylene glycol or thetetramethylene glycol 
polyester (B) of 0.6 or greater melt reaction doing 
polyester ( A)70 to 90 weight % of 0.6 or greaterand, 
mainly, being a elastic yam which is formed from 
polyester block copolymer which isacquired, 200 % 
elongation elastic recovery ratio in 85 % or higher , 
and 130 °C 10 ninheat treatment rrutualmelt adhesion 
elastic yam which is not done. 
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[daim(s)] 

[Qaim 1] It designates phthalic acid as main acid corrp 
onent and carbon number 6 to 1 2 aliphatic , 
diol main glycol corrponentdoes, melting point with 
under or amorphous 50 °C, inherent viscosity where 
inherent viscosity designates polyester (A)70 to 90 
weight % and terephthalic acid of the0.6 or greater as 
main acid component and designates trimethyl glycol 
or tetramethylene glycol as themain glycol component 
melt reaction doing polyester (B)30 to 10 weight % of 
0.6 or greater, spinning doingthe polyester block 
copolymer which is acquired, beir^ a elastic yam 
which becomes, said elastic yarnthe 200 % elongation 
elastic recovery ratio is 85 % or higher, in heat 
treatment of and 130 °C 10 nin therrurual melt 
adhesion elastic yam which designates that it does not 
do asfeature. 



[000 1] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention re^rds 
novel elastic yarn. Furthermore it re^rds elastic yam 
where details were superior in the elastic recovery 
performance, were superior even on aspect of durability, 
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such as the and light resistance and chlorine 
resistance consist of novel polyester block copolymer. 



[0002] 



[000 3] Ztbtzlh* ift*. jfCy xx^Ux^X h7-, M 



[000 4] 

[jeiS3b<*»Lj:3i:rsae] tfyxx^ux^x 

$x<oi±ft, i#^#ttiHiattffi(z*oTi^fcfc«>T-fcy, ceo 
ja*<aaT^*iii, tK'jxxtwtx h-7-<o«<ifcttte^ 



[000 5] Lfctfot, *&0j]tf)gMli, X/^fv^t 



[00 0 6] 

■t*fctf>c:te, 7Kyxxf-iu^D^^**fi{»36^bft4*"yx 

XtJUx^x /\- K-tryy > h<DS B B fltt$S 

0«ttft3ft<«T L fc y , B»tt3ft<(lT Lt*tf»t« t OO 
. »S<D3f***yxXf-;u*V7 K-tr^y > h<h U if*S(7> 
« H ltt*yxXx;uS/\-K-try>>hi:rSll** V7 



[0002] 

[Prior Art] Until recently, from fact that elastic recovery 
performance quite is superior as the elastic yarn, 
Spandex it is used mainly. But, because it is inferior 
to moist heat resistance, it is difficult to dye 
theblended fabric of polyester fiber in Spandex, 
yellowing it is easy to do with the illumination , 
because or, it is inferior to chlorine resistance, there is 
a deficiency thatjecei ves restriction with swimwear or 
other application, because of this application 
beinglirrited is an actual condition. 

[0003] Because of this, recently, elastic yarn which con 
sistsof polyester elastomer andthe for example 
polyetherester elastomer is proposed, has started to be 
used by application of part. But, as for this elastic 
yarn, although in aspect of moist heat resistance it 
issuperior in comparison with Spandex , in aspect of 
elastic recovery perforrnancebeing inferior conversely, 
further irrprovement is desired 

[0004] 

[Problems to be Solved by the Invention] Attempt whic 
h is made starting material of elastic yarn various has 
beendone polyester elastomer from former times, but as 
though it is a descriptionabove, other than of 
polyetherester elastomer is not utilized Because as for 
this, in each case of elastic yarn which isacquired, 
performance of Spandex, was inferior to 
especiallyelastic recovery performance, if is and can 
improve this point, performance where polyester 
elastomer issuperior is shown, those where elastic yarn 
where deficiency which the Spandex has are cancelled 
is acquired is expected 

[0005] Therefore, object of this invention has elastic re 
covery performance which is equal to the Spandex, it is 
to offer elastic yam which consists of polyester 
elastomer. 

[0006] 

[Means to Solve the Problems] As for these inventors, i 
n order to achieve above-mentioned object,without 
impairing crystallinity of hard segment in polyester 
elastomer which consistsof polyester block copolymer, 
that it is important to decrease content, you thought, 
the diligent investigation did As a result, With 
combination of soft segment / hard segment of major 
portion, When quantity of soft segment is made many, 
elastic recovery performance decreasing, the heat 
resistance decreasing, although yarn does glue 
adhesion, it designated thespecific aromatic polyester 
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as soft segment, when designating specific crystalline 
polyester asthe hard segment, quantity of soft segment 
increasing, it did not reveal theabove-menti oned 
deficiency, discovering fact that elastic recovery 
performance like the Spandex is acquired, it arrived in 
this inventioa 

[0007] In namely, this invention we depend, It designa 
tes phthalic acid as main acid component and carbon 
nurrber 6 to 12 aliphatic , diol main glycol 
corrponentdoes, melting point with under or 
amorphous 50 °C, inherent viscosity polyester (A)70 
to 90 weight % of 0.6 or greater, terephthalic acid is 
designated as main acid component and inherent 
viscosity whichdesignates rrimethyl glycol or 
tetramethylene glycol as main glycol component melt 
reaction doingthe polyester (B)30 to 1 0 weight % of 0. 
6 or greater, spinning doing polyester block 
copolymer which isacquired, being a elastic yarn which 
becomes, said elastic yarn 200% elongation elastic 
recovery ratio is the85 % or higher, elastic yam which 
designates that rrurual melt adhesion it does not doas 
feature, is offered in heat treatment of and 130 °C 10 
nia 

[0008] Polyester (A) in this invention designates phth 
alic acid as main acid corrponent, being apolyester 
which designates carbon number 6 to 12 aliphatic 
glycol as main glycol corrponent, phthalic acid 
referredto here, designates phthalic acid , isophthalic 
acid and terephthalic acid as objectmainly. 
isophthalic acid is desirable even among them, but 
terephthalic acid ( usual 30 mole % or less ) 
andespecially it is desirable in point of crystallinity 
decrease to copolymerizethe phthalic acid In addition, 
aliphatic , diol is diol conpound which is 
displayed with General Formula HO(CH2)nOH,the 
especially carbon number 8 to 12 diol conpound is 
desirable. 

[0009] Furthermore, you say here, sum total of acid co 
mponent and/or glycol corrponent where "Main" with, 
the70 mole% or greater consists of above-mentioned 
component at least, consists of thecorrponent other 
than and above-mentioned component it means thatit 
is a 30 mole % or less vis-a-vis total acid component. 

[0010] As this copolymer corrponent it is not somethi 
ng which especially is limited and itshould have 
selected appropriately if due to object . In order to 
improve elastic recovery performance under for 
example lowterrperature, if if aliphatic dicarboxylic 
acid of thelong chain or polyether glycol of aliphatic 
should have been corx>lymerized, inaddition, in order 
to grant dyeing behavior due to cationicdye, 
corrpoundwhich possesses sulfonate group should 
have copolymerized As exemplary copolymer 
corrponent, for example sebacic acid , dodecane di 
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acid , polytetramethyiene glycol , 5- sodium sulfo 
isophthalic acid and 5- tetra butyl phosphonium 
sulfo isophthalic acidetc are illustrated 

[001 1] As for polyester (A) which depends on this inv 
ention, furthermore it isirrportant for rrelting point to 
be under or amorphous 50 °C When rrelting point 
is 50 °C or higher, elastic performance of polyester 
block copolymer which isacquired to decrease, because 
elastic yarn which is made object stopsbeing acquired, 
it is not desirable. As for melting point low 
temperature property of low extent elastic yarn becomes 
good,but to be a polyester which under room 
temperature displays malt syrup condition withthe 
amorphous, especially it is desirable when obtaining 
elastic yam whichis superior in elastic recovery 
performance. 

[0012] It can produce this polyester (A), in same way a 
s polymerization method of conventional polyester, 
but inherent viscosity (In ortho chlorophenol under 
35 °C measurement) uses those inside range of 0.6 or 
greater andtheespecially0.8 to 1.3. When inherent 
viscosity is under 0.6, because strength of theelastic 
yam which is acquired is easy to become unsatisfactory, 
itisnotdesirable. On one hand when it is too high, 
melt reaction (block-forming reaction) with polyester 
(A) and thepolyester (B) which it mentions later to 
advance is a tendency which becomesdifBcult. 
Furthermore , because after description above block- 
forming reaction ending,the said polymerization 
catalyst inactivation having done is desirable as 
polymerization catalyst of the polyester, with such as 
phosphoric acid inactivation it is possible easily 
titanium compound orthe tin compound which is 
desirable. 

[0013] In addition, it is a polyester where polyester (B) 
in this invention designates the terephihalic acid as 
main acid component, designates tri ethylene glycol or 
tetramethylene glycol asrrainglycol component. 
When acid component other than terephthalic acid, it is 
something like for exanple 2,6- 
mprrthalenedicarboxylic acidhere, detailed reason is 
still unclear, but elastic recovery performance becomes 
theunsatisfactory, elastic yarn melt adhesion to do is a 
tendency which it is likely and isnot desirable. 

[0014] Fiirthermore, because as for polyester (B), exten 
t where crystallinity ishigh as for elastic recovery 
performance of elastic yam which is acquired is a 
tendency whichbecomes good, amount of 
copolymerization of third component under 5 mole%, 
especially beings homopolymer substantially is 
desirable. Furthermore, in same way as case of 
polyester (A), polymerization catalyst thetitanium 
compound or tin compound is desirable, on one hand 
as for inherent viscosity it isdesirable to be range of 0. 
6 or greater and especially 0.8 to 1 .3. 
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[0015] Regarding to this invention, melt reaction (bloc 
k-forrring reaction) doing polyester (A) and polyester 
(B) whichyou explain above, it makes polyester block 
copolymerization, but in this case, reaction proportion 
(weight ratio) ofthe polyester (A) and polyester (B) 
making 70:30 to 90: 10 preferably 75:25 to 85: 15 is 
important When ratio of polyester (A) is under 70 
weight %, Ratio of soft segment being too small, 
elastic yarn which possesses theelastic recovery 
performance which is made object stops being 
acquired, when on one handit exceeds 90 weight %, 
ratio of hard segment decreasing too, heat resistance 
ofthe elastic yam decreases furthermore, crystallization 
of hard segment decreasing andbecause it means with 
that also elastic recovery performance decreases it is 
notdesirable. 

[0016] In addition, which extent it does block-forming 
reaction of polyester (A) and polyester (B),regarding 
to this invention, it becomes important point, but in 
orderto change with composition and reaction ratio of 
polyester (A), (B) which is used, itis difficult to decide 
in significant. But, 10 nin heat treatment under 130 
°C doing elastic yarn which isacquired, until elastic 
yarn in range which melt adhesion it does not do,the 
200 % elongation elastic recovery ratio becomes 85 % 
or higher and preferably 90 % or higher, it is 
necessary to react. 

[001 7] Because this reaction condition differs composit 
ion of polyester (A), (B), with various factor such 
astypes and its quantity of inherent viscosity and 
catalyst and temperature and pressure of the block- 
forning reaction, actually, after these become settled, it 
means to discover thecondition where polyester block 
copolymer which changing, designates reaction time 
as the object is acquired In addition as another 
method, above-mentioned block-forming reaction is 
done boththe polyester (A), (B) making use of those 
which do not contain whitener or other weakening 
agent, there isa method which designates time point 
where reaction system becomes transparentas criterion 
Because this method, reaction condition fluctuating, 
can decide reaction endpoint easily, it is desirable, 
usually within 5 nin as theendpoint it should have 
designated from time point where reactionyarn becomes 
transparent. 

[001 8] As for this block-forming reaction, it can adopt 
also batch type, continuous system and the any 
method, with time point which polymerization reaction 
of for example polyester (A) completes, themethod 
addition reaction of doing polyester (B) which was 
polymerized separately. You polymerize with 
polyester (A) and (B) classified by respectively, supply 
to the continuous reactor and you are possible to 
illustrate method etc which block-forming reaction is 
done. In this case, reaction temperature is adopted 
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230 to 260 °C usually, reacts under the ambient 
pressure or under vacuum This reaction temperature 
with temperature under above-mentioned range 
polyester (B)becomes difficult to melt, and block- 
forming reaction rate itself slow, when on onehand it 
exceeds above-mentioned range, stop of block- 
forming reaction is easy tobecome difficult. But, when 
block-forming reaction is done with continuous 
system, because quench the reaction product it is easy, 
to do, reaction temperature of blocked than above- 
rnentionedrange furthermore is higher can take 
temperature which. 

[0019] After end of block-forming reaction, continuing, 
when melt spinning doing, furthermorereacti on 
advancing, in order to control fact that property of 
theelastic yarn which is acquired decreases, adding 
phosphoric acid and phosphorous acid or other 
acidity phosphorus compound, theinactivation it is 
desirable to do catalyst (It was used with polyester (A), 
(B), polymerization catalyst ) of block-forming reactioa 
As for addition quantity of this phosphorus 
compound, 1 to 10 molar multiple amount of 
aforementioned block-forming reaction catalystis 
general. 

[0020] Regarding to this invention, spinning doing p 
olyester block copolymer which is acquiredin this way 
of fiber it forms. As for this y^spinrur^ method is 
not something which especially is limited, butfrom 
aspect of simplicity, melt spinning method is usually 
adopted In this case, when ratio with take-up speed 
and extrusion rate is modified,because elongation of 
fiber which is acquired characteristic of thefiber changes 
it changes such as, depending upon takeup condition, 
it isnecessary to set appropriately according to object. 
In addition, because spinning temperature, when it is 
high excessively, block-forming reactiorfiirtherrnore 
advancing in yarn-spinning, becomes factor where 
elastic perfoirnancedeteri orates, it is desirable to make 
270 °C or below and preferably 260 °C or below. 

[0021] Offering/acxx)mpanying is possible fiber which 
yarn-spinning is done,that way to use, but according 
to need furthermore it is possible toadrrinister drawing 
and heat treatment, temperature of heat treatment is 
adopted 130 to 180 °C usually, drawing, the under 
room temperature to 70 °C, is usually done with draw 
ratio 3 to 6-fold 

[0022] As for elastic yam which is acquired in this way, 
200 % elongation elastic recovery ratio being the85 % 
or higher and preferably 90 % or higher, lOrrinheat 
treatment under 130 °C doing, mutually themelt 
adhesion it is necessary not to do. When200% 
elongation elastic recovery ratio is under 85 %, only it 
is things such as elastic yamand same level which 
possess elastic recovery performance like Spandex 
already with notbe able to say, consist of 
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[0027] 



[0028] 



conventional polyester elastomer. In addition, yarn 
being 130 °C, when it is kind of sorrethingwhich melt 
adhesion is done, it means with to cause problem that 
theglue adhesion is likely to do yarn with such as 
yam-spinning step and postprocessing step. 

[0023] But, there are times when requisite concerning a 
forementionedelastic recovery ratio or melt adhesion of 
yam depending upon polyester block copolymer 
which isused, is not filled up. When as for this, when 
there is a problem in blcckiness of polyester block 
copol ymerbecorres many, when aforementioned sort, 
block-forming reaction advances too much,the heat 
resistance going down, melt adhesion of yarn easy to 
happen, on onehand, block-forrring reaction is 
insufficient, elastic recovery performance decreases, 
problem thatoccurs unwinding behavior of yarn 
decreases. In this kind of case, in order for degree of 
blocked of polyester block copolymer tobecome 
proper, if aforementioned block-foming reaction 
should have beenadjusted appropriately. 

[0024] Furthermore, dye , stabilizer and pigment oth 
er additive may beincluded by elastic yam of this 
inventioa In addition, that way with form of bare 
thread using and it ispossible to use elasticity of this 
invention, with form of covering yarnwhich nylon 
and polyester or other other fiber covering is done. 

[0025] 

[Effects of the Invention] As for elastic yam of this inve 
ntion, by comparison with conventional elastic yam 
which isrepresented in Spandex, as for elastic 
recovery peiforrmnce or other elastic performance 
although being equal, it issomething which possesses 
feature that it is superior in durabilitysuch as weather 
resistance and chlorine resistance. In addition, with 
conventional Spandex not jointly using various 
stabilizer which arerrade necessary in elastic yam of 
this invention, because it is superior inthe above- 
mentioned durability, it possesses also feature that it 
isnot necessary to pay special attention with dyeing 
step or other postprocessing step, is superioreven in 
handling property. 

[0026] Therefore, as for elastic yarn of this invention, i 
t is possible, to developin field which durability where 
development is made difficult withthe conventional 
elastic yam is required industrial value quite is large. 

[0027] 

[Working Exanple(s)] listing below execution exanpl 
e, you explain this invention concretely. In Working 
Example, "part" shows parts by weight. 

[0028] 
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[Working Exanple 1] With titaniumtetrabutoxideO.O 
7 part it heats dimethyl isophthalate 7 0 part , 
dimethyl terephthalate 1 2 part , decanedcarboxylic 
acid 4 Opart and hexamethylene glycol 15 Opart, 
secondary forms & methanol and water were removed 
It did and after driving, it moved to reaction vessel 
which vacuum it ispossible, reaction product reacted 
under vacuum, acquired polyester (A) of the inherent 
viscosity 0.95. Polymerizing to this polyester (A), 
separately, in same way it acquired,to become polyester 
(A)80 weight % and polyester (B)20 weight % it 
added in order polytetramethylene terephthalate 
(inherent viscosity 0.92)(polyester (B)), reactedunder 
vacuum of 15 mn 1 nxnHg with 250 °C contents 
had done first clouding, but after approximately 1 2 
min itbecame transparent. After 1 5 min, 0. 1 part it 
added phosphoric acid, furthermore afteragitating 5 
nin, it removed inherent viscosity of this polyester 
block copolymer was 0.96. 

[0029] This polyester block copolymer discharging fro 
mdie which possesses 12 hole withthe 250 °C, it 
acquired winding elastic yarn with 400 nVrria This 
elastic yarn, was elongation 720 % and strength 0.8 
g/de, elastic recovery ratio which elong^tionafter doing, 
recovered at once in 200 % (3 times of original 
length) and measured was the93%. In order to become 
chlorine concentration of 600 ppm , in aqueous 
solution of pH 7of sodiumhypochlorite which was 
adjusted, 2 hours it soaked this yarn, withthe 60 °C, 
but strength did not decrease for most part. In 
addition illumination of 60 °C 14 4 hours was done 
with xenon tester, (heat resistance good below you 
display. ) where, but strength 80% or higher 
keeping coloration or without forthe most part, it does, 
10 min heat treatment under 130 °C does, as for 
themelt adhesion between elastic yam for most part is 
not recognized 

[0030] 

[Working Example 2] With dibutyl tin diacetate 0. 2 p 
art it heats dimethyl isophthalate 7 0 part , dimethyl 
terephthalate 1 2 part , azelaic acid 3 4 part and 
decamethylene glycol 1 5 0 part,secondary forms 
methanol and water were removed It did and after 
driving, it moved to reaction vessel which vacuum it 
ispossible, reaction product reacted under vacuum, 
acquired polyester (A) of the inherent viscosity 0.98. 
Polymerizing to this polyester (A), separately, in same 
way it acquired,to become polyester (A)85 weight % 
and polyester (B)15 weight % it added in order 
polytetrarrEthylene terephthalate (inherent viscosity 0. 
92)(polyester (B)), reactedunder vacuum of 10 min 1 
rnmHg with 250 °C. contents had done first clouding, 
but after approximately 8 nin itbecame transparent. 
After 10 min, 0. 1 part it added phosphoric acid, 
furtherrnore afteragitatirg 5 ran, it removed inherent 
viscosity of this polyester block copolymer was 0.92. 
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[003 1] This polyester block copolymer discharging fro 
mdie which possesses 12 hole withthe 250 °C, it 
acquired winding elastic yarn with 400 rrVnia This 
elastic yarn, was elongation 690 % and strength 0.6 
g/de, elastic recovery ratio which elongationafter doing, 
recovered at once in 200 % (3 times of original 
length) and measured was the95%. In order to become 
chlorine concentration of 600 ppm , in aqueous 
solution of pH 7of sodium hypochlorite which was 
adjusted, 2 hours it soaked this yarn, withthe 60 °C, 
but strength did not decrease for most part. In 
addition illumination of 60 °C 14 4 hours was done 
with xenon tester, but the strength and 80 % or higher 
keeping coloration or without for mostpartjt did, heat 
resistance it was a good 

[0032] 

[Comparative Exanple 1] Regarding to Working Exam 
pie 1 , other than using poly tetramethylene -2,6- 
naphthalene dicarboxylate in place of the 
polytetramethylene terephthalate, it synthesized 
polyester block copolymer to similar to Working 
Example 1 . Changing time of block-forming reaction, 
you inspected heat resistance and elastic recoveryof 
various elastic yam which it acquires, result is sort of 
Table 1. 

[0033] 

[Table 1] 



[0034] C<DS*J:y* C<D7 7 h-fe^* > h <b/\- K-fe 

&3tifiitWtt&zk\*+ «^ft»-eft4. 



[0034] Fromresult, with combination with this soft seg 
ment and hard segment, asfor being satisfied 
simultaneously with elastic recovery and heat 
resistance itunderstands that it is difficult In only 
difference with benzene ring (Working Example 1) and 
naphthalene ring (Comparative Example 1), this way 
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factthat big difference reveals is unexpected thing. 
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[0 0 3 6] SK^jS^aBBfZftofcllSjST-UVK^aJlOL 
#MA*ifci:C5, *tt»littIl:ll*LtL*ofe. 



[0035] 

[Comparative Example 2] In Working Example 1 , as p 
olyester (A), other than polymerized 
decanedicarboxylic acid and thehexarrcthylene glycol 
with titanium tetra butoxy side catalyst, using 
polyester of inherent viscosity 1 .04 polyester block 
copolymer wassynthesized to similar to Working 
Example 1. 

[0036] It added phosphoric acid with time point where 
reaction product had become thetransparent, 5min 
after stirring removed This polymer was done 
spinning in same way as Working Example 1, but the 
sticking it did yam which is acquired and it could 
notcancel. In addition, when 10 rrin you inserted 
strand which in hot air dryerof 130 °C is wound in 
bobbin of glass, strand did themelt adhesion mutually. 



[0037] 



[0037] 
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[Working Exanple 3] With dibutyl tin diacetate 0. 2 p 
art it heats dimethyl isophthalate 7 Opart, a^methyl 
phthalate 1 2 part , dimethyl sebacate 4 0 part and 
decamethylene glycol 1 5 0 part,secondary forms -i> 
methanol and water were removed It did and after 
driving, it moved to reaction vessel which vacuum it 
ispossible, reaction product reacted under vacuum, 
acquired polyester (A) of the inherent viscosity 0.96. 
In this polyester (A), reacting with various ratio, after 
phosphoric acid adding theremoval and spinriingit 
did polytetramethyiene terephthalate (inherent 
viscosity 0.92Xpolyester (B)) in same way as the 
Working Exanple 1. Result is sort of Table 2. 

[0038] 
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[«2] [Table 2] 
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[0039] 

[Working Example 4] Regarding to Working Example 
l,rx)lyrnerizing in place of polytetrarrethyl ene 
terephthalate, in thesame way, it acquired polyester 
block copolymer making use of poly trirrelhylene 
terephthalate (inherent viscosity 0.80) which itacquires. 
yarn which tHs polymer spinning is done was elastic 
recovery ratio (Rear of200%elong3tion)91 %. In 
addition, 1 0 nin heat treatment under 1 30 °C doing, 
melt adhesion of yarnwas not recognized. 
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